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7]J$\X\B\7} *)ZL^=L Ej-<g Ufll^ a> £ ^ nfl^e] ^1 £ ZL ti>^ oflSLel 

*l]SSHf- ^ofl tfl«H 7flAltVcf. £ ^ ^}d\}6\] o)*V tiV£*fl #*l^r ^ ^ 

°] tiV^^l ^lS-S] ^IsaI, iSel^] t= -shh ^^ofl^ *l<£sMl cfl 

*H ^ ^d^ul7]- €- 2fl€^l t^I^M 31°-^ , =l ^#^11^ *\n.A=L 
Efogo. s *i\<£s)o] ^Efl^nf 3711 ^€ ^ ^ #ein7> =l?)3. 

£ 8a 

°flS5l, COB, is}*- ^BeflolH Bf<^ , 2-«m 1:%= 
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^b£.^] njlSe] ^ zl ^lS^ 1 ^ {Semiconductor memory device and manufacturing 

method for the semiconductor memory device} 

£. l^r tiVH^l ^SLU) ^ ^ *fl-2- 3 ^^Kr ^1 ^ofl c}RV ^-7>S]S 

SL 2a ^1 51 5d^r ^Bfl 7}^o\] ^ Dflael ^ H *HS^* iL^^7l 

-£ 6a S. 9a^ *>-£*fi *A-2.e] ^ n ^lS^^ i^^7l ^ 

102, 202 : <^ 104, 204 : 

112, 212 : 7)}°]B. Hrtl f^t 114, 214 : *)U ^ sfl^ 

116, 216 : *fl2 ^ ^fl— 118, 218 : *fll £<&^ 

122, 222 : 42 126, 226 : t>lB &r<y ^ #e-|zz. 

132, 232 : «1H ^91 ^# 134, 234 : *fl3 ^sj- 

136, 236 : 2t.E. ^ #eizL 

142, 242 : ^sfWeJ ^ ^ 
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£ «1H sfo] (Capacitor On Bit line, COB)^-^^ *V£^ nflse) ^} ^ zl «o v ^°fl 
<13> tiV £ ^] ^-^o^ 3LJL^ms\-S. <L£. ^Mi^L ^cf. <^r£l 1- 

£H*Vtf. ^ ulls.ii] ^ ^^ol sj-ol-^^^ s^i ^BflAlE-l w]-^ cj^j ^(Critical 
Dimension, CD)7> ^tfl* 0.5. 3]-o].^j7 oicf. COB v\]S.?l ^x]^ ^-f ^\ 

3f| A]E^ W>rf- CD7> ^H^l^l ^2flAlEi^ 7] ^1^7} 3 31 , iE^ gAS 5^1*1 ^ 

<14> UVS.^1 *HS-3 #*H>H Jl^S]^ ^SflAl^^l- TlsflAlEil- ^2:51-71 

iflSH 7H ^SflAlE^l-Ol ^AlSl^Cf. O] ^oflAi ^SflAlEi *}Jf ^-g- ^E^ 

<L£. « 0 >^ol Aj^o} o>^ Tg^. S- a>^ ^ ol 7 l nfl^ 

ofl ^E] A>^-£lJl ^Cf. AJ^E-I^ TlsflAlE^S. _£L^£]^r ^sM^* ^X\?) 7 ] 

3)f>}*\ V)X}0) l-ol 3}-C>^olls Ir^KlL ^5flAlE^ ^ol7> 7^ ^7>S]J1 £1^ ^ o] . 

<15> £ l°fl^r «VE.Sfl ^12S] iLcf ^ °fl£.E] >i<^l tfl^ ^7>S1 

S5L^ ^ o^l7> SAl^o] olcj-. £ lofl^ 271]^ nflSE] -go] S^SH ^.O^ , O^o. y| H ^ 

<?l(BL)-§- >H^ ^-B-*^. e|<y(WL)^ win e)-^l(BL)2f *]is*r^ a*-£-°1 , $1 = s}^l(WL)^r 
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^ = eflo]^- z]-zj- %v s jjLjr 'G' , 'S' 3? "D'S. a^l^M 01 cf. 

2-E] if"*>^ "II 5. 3 ^1^« 0 >^ ^ ZLofl ttj-E)- yVE*fl DflSE] 

^ ^-¥-7> 7fl^.°5. 3E.Al£H Sicf. £ 2a, i 3a, £ 4a ^ £ 5a^ 

^ ^-ir *fl*l(hatch)» *H ^- °1 3 #3HH ^€ ^ -S-^^ 

5ft ^. 

<17> E 2a ifl^l 5. 2d* 71^(100)^1 -f-^'ll ^E) 

^E| « 0 >^ A>-g-*H ^E] ^^(104)* ^t^. i7f 3 El <^*M1 

^ElSl^r M-^^l *^ ^^(102)^1^. ^ (102)^1 A-i ^Jl 'S'S S^-m J i L 

-g-^r 4ii <8^<>1 ^€ ^1«1, %2z -^Jl 'D'S. K*)& ^ell<y <3<*M «. 

£ 2b, £ 2c ^ £ 2d^m ^ £ 2a^l I-I', H-H' ^ 1 1 1-1 1 1 ' e^-^^- n)-E}- 41 
^•^H7> 51*1 £ ] ol clef. 
<i8> o]<q. ^Efls. ^^(102)^1 ^51^ ^SEl ^ tifl^HiAi q-Bj-M-^ 
°J^(S) * =ell<y <8^(D)°1 7>S ^ Afls. a o v ^S iHelWlBS. wfl«S£l<H SU^Hr 
=l£\JL, B^^l^Ei^ ^ 71HB e^H ^^l-SMr c^cdo] ^^sjnl-. 

olSf Z>£- tifl^^ ^ ceflo] c^^ol ^l^L^flziS. tifl<i£l7ll4 BSH^l^Ei^ <^^ol ^ 

°1H el-'y^l tfl^H ^ u o v ^ilS. tifl^si^ ^^-^cf. ^4 ^ ^is.ei 
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^ =efl<?l *j<34 ^fl^o} 3] 3 5-4 ^7} * m*ifl4^44 ^7l^o] s.^ ^ofl 

<19> £ 3a*flfe 7l]o)H ^<?1 ^2t(112), afll s.^ 3£fl = (H4) ^ afl2 aj|J=(116)4 

tifl^l7> £44<H &4. ^4^1. £ 3b, £ 3c S. 3<H1^- 44 £ 3a4 I-I* , II— II ■ ^ 
III-III^^ 44 ^^£7> JE.44 0 ! ^ 4. 

<20> o]l- <fl*M x£*\ o] ^-o)o) J^^ol 7l^ A}-§-*H UV^^l 4 #(100) #<*fl TflolH 

4<?1 72t(H2)|- ^^4. TlMH 4°J ^#(112)^ <« 1-^ TflolB ^44, £^14 
, 4^344 ^ ^3)1 olA^ ^€ *r 5U4- Tfloje ^o] ^#(112)* 

^Rr ^/2E^ H 4^1 ^ ^Al^o_^.Mj ^(102)011^ 

^(105) ^ J=efl°J oj« (106) ^. ^ $Jcl-. nelJl, f,7i ^ 4(118)* #44^ 

4~§-, <^7H *fll ol nfl ( ^>7l ^ ^4 (SAC) ^W3* 4"8" 

1- ^ &4. 4^r*fl4 sin ^ofl £ -^-g- nfl^^ -Seh 3flc (114) 

^ ^12 sflc (116)1 . ^^tf. ^1 3EJ) 3iflc(ii4)^ <34(105)4 9l^5lJl ( ^12 

i% 5fl = (116)^ ^(106)4 ^44. 

<2i> £ 3b* 7>5. ^(^MB 4^ ^Sl-(112)^1 ^4^ ^DO^-S^r *)U ^ 

sfl^(114) 444 1.54*1 4£3. 0.5. *)U ^ 3fl^(114) 44°fl ^fl2 s. 

^ 5fl^(n6)7> 444:n. 9X$r ^ 511 4. , £ 3d- 42:*}^ , u oHK4°lH 

4^ ^£&#(112H1 u J-^)^-^-^r *)U ^ 41^(114) 44 4 43£r 0.54*1 

44 §Hfr4. *U 2fl = (114)7> S^^l-Tfl wfl ^1 ^ oi^ <£ 

*r 5U4. 
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<22> £ 4a^l^ «1B 1-51^1(126), ^lB ^#(132) ^ ^2= 

#S]ZL(136)^ ^ «fl*l7> JE^sH c^cf. zie|ZL, £ 4b, 5. 4c ^ £ 4cH^ ^ -£ 4a^l 
I-r, II-II ' 3l III-IU'eKl* rc}-5(- #1*1- ^£7} o^rq.. 

<23> Ol^^- ^ « 0 >^ ^2:^ ^ olcf. -*} , *fll * ^2 ^ ^ = (114 ^ 116) 

1- tr^Vrr *fll #?i ^^^(118) ^Hl ^12 %7\ ^^^-(122)* ^"§- ^ 

slJi, ^2 ^^(122)^ u]e ^.oi ^.eh 3.(126)7} cgo^ofl ^ 2 

^•^ l-(t>l5!A])-g- ^12 ^s-H ^12 ^ 3iD £1(116)71- cf^S. 

^12 ^ trO\] 51*} °fl^}c*l ol_e e^-o] ^.Bfl ^a^ZL(126)# ^^*Vcf. 

<24> zlsIji, u]b z}9l ^-^ 11(126) A oHl ^ °)%3} ^^sl£^- «1H ^#(132) 
* ^^Kr^l, «1H ^ ^££#(132)^ TlMs ^-§-(112Hl $\^m. 

^. «lB efo] ^S#(132)^r -g-^^^B *B^l^r S^M^l o] -s}j! t AVtLo]]^ ^JEL n>^ 
H^°l 3*1^. o] je^I^ a]E h^-o] ^bh ^s!zl( 132)1- ^*Rr ^*;HH *fl2 
^<2^(122) 4M1 5L*1 #^-|- s|]E^f-o.s*| ^ ^ ^ £ o|d-. u>^3.^ 

^-^^-S *ll2 ^<?m-(122) 3\ m ^^^(134)<H1 nfl^H ^*\7\ €■ ^"3 # 

^B ^^t}. 

<25> Tfl^M, *fl2 #?1 ^<?!^(122) ^ «1B ^#(132) >M *fl3 ^^^"(134) 

-§- ^ ^$}^. zislJl, ^13 ^^ev(134) 31 *}2 #?i ^^^"(122)* sflE^ 

%V0SM) ^3 ^Efl^(nl£Al)^- ^^sVcl-. ^13 -SBH ^ofl ol^H 3flJE.(114)7j- 

<26> ^3 ^.ifl i^. ^li 4^(114)31- vm7}x)£. ^BeflolB Bl-oj^s. afl^^cl-. 

ZLBlJi, 3q*l7"h lOOnm ^B)7}*$.*\ ArF ^-^1 3l ££e|^liSt ^>-§-sr><^ «>^> ^3 
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-s^ ^ iflE^ ^<Hl>H *ll3 ^<d^-(134) ^ *fl2 ^^^-(126)c>l ^12 ^ 

(116)7} hz.%S\^ 7A^r *&x}*}7] Sin*] -S-^t *>*1 0 1 ^13 «■ 

<27> Tjl^lH, ^13 ^ nfl^ t}^, i^JEL ^.g. AlS^H ^Jg.^ 

^1 Jn= #£^(136)1- n £ 4a<Hl ti}s}- ^-o] 7 >S. ^ /flS. « 0 V ^ 

^-(136)7> °>!-<>l^lcf. ^H^a^ ^12 122) SLS. l-H-l*}*! iSE^ 

^ l-eiZL(l36)^r ^ ^^3*1 ^ = ^ l-e-1 n(136a), ^3 Q<&^ (134)^.5. #&|^>tl 
iS.e)Al inJE. #siZL(136)^ L^H. ^ #&|ii(l36b)5. 

<28> £ 5a°fl^ ^AlEi ^ ^^-(142)^ ^ afl^7|- £Al5]o] oicf. ZLE)jL, £ 5b, £ 

5c ^ -E 5cH^ £ 5a^ I-I', II— II 1 ^ III-IU'BKl* #1?!: ^.E7> £a]s]<>| 

H^JL, Aj-Al A]Z]- ^Aj# Al~g-*}o} ^-c *|<£^ ^^JI, ^#^1 Alz}- ^^1^ 2fi7^H 
T^SflAjEi *>Jf ^(142H ^€ <^-§- tb^W. *H#*(H ( Aj-ofl ^2flA]Ei *>Jf ^ 

^(142)-g- #^ afl^tfl ^E^^olu} ^ 1-^^- Aj-g-^-a} tr^n^ ^^O.^. 

3- $H ^ ^^e|(nl£Al)^- ^tVtf. tf-g-ojiL, £ai oil^«floluf CMP A>-§- 
*H ^<a^-* ^^>^i, ^^AjEi ^ ^^-(142) ^^g- £^1^1^ 
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c$o) ^\^\X\b\ *>Jf ^^-(142)ol °>l-<H^cf. 
<30> ^o] , ^£E)7>1 ixiJEL §«j f-&|zi(136)7} ^HeflolH E}°»jlS *\}£. 

±3-^ 2^*>7fl HfllS) 6 ! ^H^M, ^^tt ^(142)S. 

*fr°.3. 2:^s>7ll iBBME E}°^S «fl<I€ ^r4Hl ^ ^4, ^^^l^i ^^-(142) 

^ S.<£o] ^cf(£ 5a ^-s). 

<31> ^sflAjE-l *>Jf ^^-(142)^ £Al^ ^2}- ^0} ^0.3. ^-6. 2.0^0] 

^ ^7>f-ofl nJ-eH ^aJMEi *>-¥- ^(142)ol «oH^S j^e)^ ^-fro] 

^o>^lcf. SE^r, o] w 0 V^o.S^ TI^He] *l^-(142)7j:^ 7_>3 o] ^is] ^7) nfl^-ofl , ^ 

JM*1 <5>Jf ^^-(142)^1 ^-fofllE <?|^*V Tl^He] ^ #^-(142)4 ^^£1 

^ 2-wlB 1:%=°1 j$ 7 ] 7 ] ^cf. 

< 32 > o]» jit). ^30.3. #^^7l ^SH, sq^o] ajA>^(^)o] <5} 
^ ^(142)-gr <^1# ^ji*}. l-ol 0.10^ c] 5 ^ Jg-f, 3]A>z|-^^ ^o] wj-^ 

^ ^oj)i=- oT: 300nm o]^ s.^ 3.7] ^ ^o])^ 0$ i20nmol jl , ^o] 

^ ^ 1500nm ^£^cf. oj^- Tll^Ji^ Ti^El *>Jf ^(142)^ ^olofl cflt!" 

^ 5^£olM-, tfl* ^o]^ H]^ 12ol^T-o]cf. 5Et!r, 7-) 3)j ^1 E-j *}^- ^^-(142)^ Afls 

^o.S.cq ^VZ^ 80nm ^5. ?M ^^f. 

<33> cc^V, l-o] 0.10jtanol*>S. ^^7>^, *fl3 ^ ^/SE^ tH^eI «!r>Jf 

(142)3:3 #z$o] ^7] nfl^-cHl iSEl^zi^ ^oflAl ArF ^ ArF i£ a> 
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Wo)l> tb 1 ^. °} 7 A^r KrF ^ KrF IS efl^l^St ^>-§-^ ?H ^ H l-§-* 

<34> .a ^o] ol^j7^> ^Kr ^MItt ^ 5 3=ell°l cg^ol ^H3HH Ef^o. 

-7] 5fl A] Ei # I^-*>^ tiV^^l #*1 31 ZL ti>£^l nfl^Si #*1* *flS<5Rr afl^r 

<35> £ ols.^> t}^ cf^- 7l#^ 4^1^ 1-°] O.IOjmii o]t\s. vfl^7>ciel-£ 

KrF #«1# 31^ ^-g-*}- _o^*j , ^y^c ^ ^ u>^]£ ^ & 

^ *\)2.Z) #*1 ^ tiVS^l "flS-S) *ll^Rr ^^-i- ^l^^tfl oltk 

^ *!-§-] 

<36> # 7 |^ 7l#^j J^l* ^§> 7 1 o}^. ^-^o] ^a]^ o)*V ti>£^ ufliE] ^} ^ 

COB ^-ZiS) viS-xl] tflS.?] #x\2,*\, ±^ ^ =eflo] <^-g- S^Hr <3 <3 ^ # 

71 <^^^; l-e^>fe ^7} <3<*jol tiV^^l 7 ]#; 7flo]H ^91 ?2t, ^ <3 

<3*r *fll ^ sfli= , ^efl^l ^^H]^ ^12 s-ifl zflJEL 3l TflolH 5f<y 

*fll ^ ^.eh afljEl^ #ei*Rr *fll 5L^-*Rr sfl^L#; *)U €■ 

is* 2flJE.<4 <S^s)^ ^ ^12 ^ <g^5]^ «1B 2r^l €■ 

^ #eizL, ^12 ^fl = 7V v^iel ^ej ^/SE^ ^ ^ssl^l ^= ^ 

^ <?i^5lfe ^-1: JeLJl^ ifl^i ^ s>-^- ^sa)^ 2^£L #ein ^ ill 

n 1-^^ ^12 ^^v* y]H e}°J §^ #e^zl^; ^ *>-f- ^£E)7.1 
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t c ^.eh s-^zLsq- ^ }^j= ulH e}o] 

3^ «1H g ^ ^£3*1 2n2= ^ a]B e^-oi f-&|*Kr 

<37> ^-7]*}- 7l#^ 3l)-Xl* ^*}7l ^^S] Cf^ o] *V a> £ ^ d]]^ ^ 

^ ^ <3^X 7>S. ^ #U=a_3. iBXHH ^(straight type) AS wfll^ 

^3flAlBl HlH 2]-^ tiVS^l ^1S>H, ^ o§« ^ H.eflO] Cg^o] 

<83 ^ «^ l-2-i*Kr ^> 3^ ^<X *V«EX1 7l^h; XMH e^-o] ^ 

#, ^^sf ^^5]^ XU ^ XI .El, Hefl^J ^^34- ^^S]^ X| 2 sfl-E. £ XMH. 

ef^ XI 1 3)1= 3? XI 2 XI = # XI 1 |^ D ^ S^*Rr ^ 

5fl^#; XI 1 sflcfil- ^^^l^r ^ t£ ^ Xl2 ^ sfl = ^ 

^ u]b el-*?] X12 -E^ t}^- +^?-) hzB. #e]zL ^/i&^r ^ ^ 

£e]X ^ #&|zlX- ^^sl^r ^ y <M*Rr XI ^ ^ spf ^ ^hh 

^ £15]- 2)1 eh ^ l-s^>^ XI 2 i^fe wis ^ #eizL#; ^ 

zl, tii^ g^-o] <?!^£]^ win ^ avh ^ 1-eizz. 

^ «1H e}^ #ei*Rr Xl3 i^Kr *1B efo]^ a^-^cf. 

<38> ^-ylt!- «>51X1 XI 2. e) #*HH JjLJl^ sll bio. XI 2 ^<?1^-X1 cfl^^ ^EMtil7> 

i D 4 sH€^ ^el^ ^-o-in ^ ^nf. 

<39> =L^\JL, 4 V 7l*V tiV^Xl ^1-2- ^ ^lXl^-i ^sflAlEi t}^- WlH #6J) ^lZI7llZL 

tifl^SlXl *8^^1<H ^ Si^, ^l^^r ^^iX^ TlXl^lE^ ^ Slcf. 
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<40> ^-71 ^ 7]#^ ^Xll- ^*>7l ^tt ^ h>^^: ^ ^*HH ^t!" ^>S.^11 XlS. 

5} Xl^U"^ ^2flAlEi £ tilB a}BXl Xl-E-Sl ^11- Xl2^}^ 

teXl 7l^r ^Hl XHB e.]-o] ^<*jX- ^sq^ XI 1 ^ 

H.efl<y ^4 XI 2 ^ XI = £ XHB £}°J ^t, ^"71 XI 1 ^ 3sflj= ^ ^ 2 

^ Xl^* X]l ^^-gr B^Vtt 3fl-EL#-i: ^*Kr #Xl ; X)i=# 

A oHl XI 2 5«J 2fl = 7> ^ ^*cHH ^€ ^BiM*l i^H ^EH #&|ZLSf ^Slfe 

^ ili^v XHS ^ o] ii^Bj- #?i ^*Rr #X1; Xl2 

^#^1 XI 2 Xl^*H XI 1 ^*Hr #X1; Xll 

^U} Xl^Hr ol h £f<y ^ ^ tilB e*<?1 ^ "S^fe «1B 

^ ^ #Xl; XI 2 tfofl «1B e^<y #&|*Hr Xl3 ^<^^ 

^ i^«3*Rr #Xl; X13 *J<3^ ^ X12 ^^-g: Xll ^ XI = 1- 

?1tt X12 ^ !--§- ^*Kr #X1; ^ X]2 ^ Xi^Kr ^ssl^l ^= ^ 

^ XlS y o v ^^- <3 3 ^ JE.efl<y <3<*M 7 >S ^ 4S AS ±Bffl °1 B e}oio S Hfl<g 
^ -XXI^lHi -S- w]B 5^oi av £ ^ XlS*>^ « 0 ^AS^, ^ 

= ^^sj ^ cg^52f o] ^ ^<^^ i-e^>^ ^^o] ayg:^ 

7l^r ^ 0 H1 Xl^lB e}<y ^2t, ^^^fe Xll XI -E. , =efl<y ^<^4 <g^5l^ 

XI 2 XI ^ ^ Xl^lB el-^Ll ^t, Xll ^ XI S. ^ Xl2 ^ 2flS# l-e^>^ XU 
^^^■ir Xl^#^r ^ ^ ^Xl; Xl = # ^Hl Xl2 Xl = 7> ^~ 
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^€ ^£3*1 ^= ^ 3* ^1^" 4 1 ^ °1 

Il n -| 2fl€-8r fsl^fe ^12 ^<3^-g- ^*Hr #31 ; *fl2 ^ ic#Al7lH-S- 3l2 

l-E^ZL «1B e^-oi ^5]zLofl *1B ^ ^£ti ^^Rr #31; *il2 % 

# A oHl ti]B ej-o] l^Kr *fl3 ## *8<$*Kr #31; *l]3 ## £ 

^ ^2 ## ^El^sH ^11 ^ ii#Al7l^ ^12 ^*Rr 

#31; ^ ^12 ^ ^fl^Rr ^ ^ l-B^* ^*Rr #3l« Bf-^cf. 

<42> ^7}*Y ^Al^o] ^ 2 l^sfe #3HH^ ^2 *o] X| z2.7flzz.iiL wflis] 

^3 ## * ^12 ## ^^-i- sflEi^Rr ^jo] «>^*>tq-. 

<43> H^JL, ^-7l*V AjX|ofl£>] i^JEL ^Bfl ^^ZLl- c^j O^o^ ^-g- 

A <H1 xj^]^ ^ s.£L ^>^o.S ^*Hr #31; i^H. #a^7> 

#JE. ^^sl- ^ A]Z} ^*l*h§- sflBl^^ ^ ^-i: 

^ #31; ?]^*)*\ *Hf ^ ^ ^ ^ -i-- *d<$n A oHl ^^AjEi ^ ^^-g- 

^nvo. ^^o. S ^*Rr #31; Ol B^^nl- >£ofl ^cgnKg. ^ ; ^ ^ 

^ ^ B^l 1 ^ Alz|f-o.S.^l B^l^ ^j=-|- -g-E^H ^sfl^Ei 5>^- ^*Rr 

#31; *HKRr Bl^ ^n]- W 3l7l*Rr #31; ^SlWEi, ^JjL Aj-ofl ^Sfl 

^i-§- #31; ^ ?l2l]AlEi-§- ^^Bl" ^] ^SflAlEi 

#311- BW ^ ^cf. 

<44> ZLSlJL, ^7l*> ^JXflAlEi ^ ^Aj ^ ^ ^^^^ afl|^£S ^ 

Al^- XixlnV^- 3flE^^ 131-^^Cf. 
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<45> o}^\ > ^ 3E.^1-* ^. Wj-Bj-^l^- ^H-f-g- 81-71 S *V 

^ SZcf. -2-*l3j, <^ 7 H dh^fe ^AHll-^ ^- Af^-O] ^T^JI ^^l 7fl 

^ ^L&U ^^HlTfl Ap o >ol ^§1 ^ ol^S. o^o} ofl 

^l^sl^^m 91°]*}, % n^l^r 7l^>7l 

^4. -g-sj^ f £ «iJ:-i-^ ^Ai-i- M-^vflcf. 

<46> £ 6a Ml*l 2. 9d^l^ t^s] w>^-2]tb ^*HH 5. 1^1 -^7>S]S.7> 

^17> 7]\nq O.S. 2^1 e) o] ojrf. £ 6a, 2 7a, 2 8a ^ 2 9a^ 

^71 Ir^At!- ^ ^Hl^, *£<$A 2*1^ ^^cgon^ ^ 

^<HH ^ls€ ^ -S-^ *fl*l» ^§f*>jl ^25.'?}; 2*1*1-53 4. 

<47> £ 6a^l^ sflBi(222)^ ^ «fl ^1 ^> 2Al£M =LV\3., 2 6b, 2 6c ^ 2 

6cHl^ AA 2 6a£} I-I ' , II-IT ^ 1 1 1-1 1 1' A 0 A^ AA ^^£7} 2a1eH oicf. 

<48> ojl- ^2^, ± ^ ogoi & ceflo] cg<^ o. ^-^Kr ^^(202)311- ^^(202) 

# #^*Kr i7l ^e) <g°3(204)^g- i^rRr *h2*fl 71^(200) ^ «>IE^ 71^(200)^1 
TllolH H^<?1 ^S#(212), *lll 3rflc (21 4 )j 3fl = (216) ^ ^1» We^>^ ^1 % 

?} ^<a^-(218)* ^ 4^(210)* *§^f>\x= ^5fl 7l#^ ^-^t^. v$a} 
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4, £ 6a 44 £ 6cH £4€ 42 ^<£4(222) ^ 1±Jl4 sfl^l(224)^r £ 3a 44 £ 

3d£] 44# #°fl ^4 ^ -2.^14. 
<49> ^l^^fl^, ^-Efl ^c^ ( 2i 0 ) Aj-ofl ^2 ^<£4(222)^; ^^*Vcf. *fl2 *i<34 

(222)£r ^4€- ^Vs}-S]-o.^ ^^^r ^ &4. H&|:EL, s£ftQo] ISn}A 3f A >-g- 

4°} tiJL^v 3fl^ol ^-fr *V^^>7l ^4°3 *fl2 #?_V *J<?!4(222)-g- 4^t!:4. =L 

14, ^ 3fl^.#(210)^ <^7} ^#44. 4^T*fl4, iSS} Sfl^C] <£OEj Aj-ofl ^4 

^ ^<g#^# 4^°-3.4 J±Jl4 44(224)* ^^4. 
<50> iLJrnV 3^(224)4 31 ol o>^ 71-7] ^Efls W ^ 91^)-. HJi^- sJ)Ei(224)£r 

^ofl4 t£L ^ 8£) 4^ ^-S 236)4 *fl2 ^ sfl = 

(216)7> A-] S C^E)^ ^Aj-o. Hj-^^ <*^-0_ ^Ojcf. ^_g-A^ jj, jrP| 4 € 

(224)^ ^it ^112 ^4 4^(216)4 <H41- g # 5U4 4 W ^jLn} ?^|^^, 41 
sn» 4"S-T214)4 44<^ 44°-^ iB^HH Jrl_*H gjjg 4^1^ M.3L^ ^(224) 

°1 ^44^ ?A°} 4^344. ^, ^SB]4 t c #5.13.(236)7} 3§^Aj-o. s ^zi^fl 



4<14^ ^-f <*H5. ol ^£^14 sifl #&|zl(236)7> 42 ^-4 4^(216)4 £^44 QS. 

41=. ^ oic^o> 5L 6a°\}^ °14 ^ ^ $]o] o}°-s>) <aj ^ jeaIsH 



$14. ^, HlB ^=L(5L 84 4^ ^-S 226)7]- -§-44# 44 4^- 42 



^ 4^(216)^] 4^4 4^-& 114 ^i224)_£]_^_4^U J l_^.^r wfl^H^R 

44. 

<5i> ZL5]J1, M D -| 5fl€(224)^r 42 #4 ^<£4(222H1 x^^l-c^ >oz}- a}bb W ] 7 }. ^. ^^s. 

i 

*§44tt 3°1 4^444, ^13 #4 ^^4(234)^1 4l«fl^ii 44 44«l7l- #4^- *§44 
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tt *}&*\*}^. =L °l-fKr ofl* ^o] t ^jrui- 2fl^(224)^- ^sj.^- 

<52> ^ 7a o]]^ *]}2 222 HI A}\ ^ #(H)^ tifl^ 7 > 91^- 

. n.z\JL, £ 7b, £ 7c ^ £ 7cH^r £ 7a^ I-I', II-IT ^ III-III 'eKl-fr #1 

226)7} ofl^oi ^o^ofl sgj ^(H)-ir S^tf. 0)3} o] «-o>o) ^j-ajoi ^ 

S^iZL5}2) ^ ^ ^zj- ^ o. A>-g-s->o^ ^^ol 7>^*>cf. £ 6a<^l 2*1 € jaj^ sflei 
(224)^ tifl*HH^ ^2 ^^^(222)^ ^^]-^ Al M *(H)# ^ & 

^l^, iLis]" sfl ^(224)^1 ^ tifl^l ^ j2.oj:6fl 4^ cfl- ^ °Xz\. oil* , *fll ^ 
*(H)* ^^^1-71 ifl*H ^]2 ^^sV(222)3il- ^1 M-S.^ ^fl^ <yj=L.g. ^4*flcl: ^ ^ 

<54> £ 8a^l^ *lll ^ *(HH1 fH^sl w l- ^ ^ #ei^L(226)2l- w]H f2t 

(232) ^ 2.EL ^ #^Zl(236)Sl iafl^7l- £Al£]^ ojicj. zl^JI, 5L 8b, £ 

8c ^ £ 8cH^ ^ E 8a^ I-r, II-IT ^ III-III 1 e^-ol^- rtf&j- #]tt ^£.7} JE^sl^ 

<55> £ 8a £ 8d ^eii 7 ]^6\] a}-^ nfl^e) ±.7.}$) *)ls ^*cH 

^-g-s)^ 7i<2l -B-A>^cf. cfn> ( iss}*] ^ #&|ZL(236) 5£S^ 

^^•(242)^ ^1 ^ ^ afl^l^ol ^sfl 7l#o]l oi*}. ^ cfscf. 
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<56> S^-i- %2it>\o\ o]^ j£cf 0.3. #^iL^, Jf.^ ^1 -sbM ^(h)S] ^12 # 

# ^^^(222) g iLJ:^ 3^(224) ^Hl £^ ^ ^ T5}J= ^£1^ ^*>7l ^ 

#^^r ^mcfl 5^§£ #3 ^€ ^ #^5L ^ 

^ ^ fljl, ^AS. ^ 5^. Tll^flA^ o] ^ # 

^-t- 3flE]^*H «1B ^S#(232)-§- *8>$th}. 

<57> t^JlS, ol ^^l; #6fl 7fl3 ^^^(234)-g- a]B 5+°J ^2:^-(232)iL^ ^Tfl ^ 

^ ^ ^f^* ^^1^. ZlElJl, iSSl^l irJEL ^ #&1ZL(236)7> <^ * ^ 

*>7l ^13 ^^BV(234)-i- iflE^f-o.^ ^12 ^«=» ^(pI^a])^ ^^tf. 

<58> ^ ^A^H o^}tg ^ 2 ^.eH ^o. ^^7} i^nl-^^o] ^o. #gfl 7] 

S. *fHK«lB ^-91 ^-§-(232) fiTfl nj-s-^^icf, ^ls. « 0 >^(7flolE e}- 

91 ^S#(212) «o v f)ASb ^ln^ZLS tifll^S^- 

°m ^ ^>-g-s><^ ^13 ^<3^(234) ^ ^12 ^^^-(222)^: 

A. °] ^, 7>7l ^^ofl tg^ wj-^oflA^ £o] *fl 3 ^<g^ (234 ^ 222) 

cflSfH^. B.A^ U]B ^ ^#(232)^ #^-<*H ^H^ 1 - ^ iLJL^ 

^H(224) tflSflA-^ ^^ol #2)1- Ajz)- 7fiS A>-g-^ y^o] ^e^o^t} . ofl 

<eo> ^13 ^^^-(234)^1 ISefl^iB sfl^o) 2.0^^5^ ^ £ o|o £ a] 

z|£]7l ^l^tVcf. zls^jl, ^13 f^V ^^^(234)ol a^ ^ ^ol^l ^z|5]ig alH ej-*?] ^ 
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2:#(232H ^#S|^]^> 0)7^0. ^ ^o] n^^nVoll o) ^ ^Jr^r}. ^Z}- -g-^-g- 7\]4=- *3 
^1*>^, *fl2 ^<£i2}-(222) % M-S. 1 ^ ^(224)°} ^2 ^ ^<^^(222) 1 ?>ol 

*\^S)7] Al^*Vcf. tijrnv 3^(224)^: *fl2 ^ *fl3 ^^(222 ^ 234H1 tfl^H Aiz]- 

^1^ til 71- €■ ^>l:^^7l nfl^-ofl Ti^l ^Z|5l^l &tt^. °1 ^ ^ ^ ^ ^ 2 -2-Efl 

*°1 ^I-^^IH, <>1 ^12 *oll afll ^ 2(1^(214)71- 

<61> ^6\) 9]^ t *)12 ^ *B1 ol^^ ^sfl 7l#<Hl cq*> 3 7l7> £L7l ttfl^- 

^^-oflA^E^ ^13 %Q ^^(234) ^ ^12 ^^(222)^ ^^>^ ^2:^ 

*\}2 ^ 3fljEL(216)7} ^5. $X^. =L^, ^4 ^<>11^ HJL 1 ^ 2fl^(224)^l 

^12 ^nfl sfl-EL(216)S] ^#^r ^^5-1^1 4^1, «^ -3*1 

<^H *ll2 #oil <^*H ^2 ^eh ^ = (216)^ ^#£1^1 ^cf. 

<62> ^12 ^-Efl 3)1^(216)7> *fl2 *<^1 ^#3*1 ^7l ^o\), >i£e|xl -so] 

l-eizi(236)7l- *fl2 3fl^(216)sl- ^sq^H #^-5]^r Ir^o] ^ ^ 

91^. E = #ein(236)^ f^il^ 3 Til, ZL^i zl ^l^i^fl 

<63> Tll^^A^ ^2 ^o,l £^ # ^-g- nH^§>^ ^ ^l^aflom- CMP AV-g- 

*H ^£3*1 E— ^ #eizL(236)7> ^1:^^14. ^H°lH =^3*1 

tJ= §i» ^^n(236) f^H 7^12 ^^Hl l-e^>o] ^Jf ^Ssl^l ^JEL 

1- £-111(2363), *fl3 ^^nvofl l-e^>o] av«. ^sls^I ^ ^?fl ^e^(236b)^ 

^*>7l^. tW-E 8b#^). 

<64> ^- t^o]] c^V til£^l ^lS.^ 3flcA (21()) AVoll ^ WIS 

1- ^ ZL#( 220)^1 ^ ^ £l , o] tile e^oj aa) #&| zl^(220)^t ^o] se» ^^n(226), 
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ll n -l- 3)4(224), 4-^ ^£^4 i^J= ^ #&|li(326a) ^ 42 ^<?i4(222)-i- 
4. zl^ji o] y]H 4*1 #sizz.#(220) 4°fl^ i£44 i^2= ^ €^^(230H ^ 
^4^1, o] ^£^4 ^je. -sem #5]zi#(230)^: ^ icJ= ^ l-ein(326b), 4 

H 4<d ^#(232) ^ 43 ^4(234)^- 5Lf-*4. 

<65> 7fl^*fl4, 7^444 ^ ^^Ol *34^4. ?\^X\Z] ^ ^4*§ 7^4 

44 4^ 44(242)* ^4#°1 £ 9a 44 £ 9d4 J^l^M $14. £ 9a 

°flxr 7^44^ 4^ 44(242)£] ^ H fl^ 7 |. £.44°! $14. ^4:2, £ 9b, £ 9c ^ £ 9d 
44 5. 9a^ I-r, II— II ■ ^ Ill-Iirefti* 44 41* ^.£7> JE44°1 ojcf. 
<66> ^5flAlE^ 4^4tt ^ £r ^Hfl 4^ofl 4* 4 ^<H44 nfl^-ofl 

^ ^-§- ^4*4- ^4, ^2fl 71^4^ ^ ^ ^<Hl4^r ?1*fl44 Sj-Jf 44 

(242) ^ 714447} ^B3HE 4<y yfl^s]^ ^301 o>u|4 4zl71]zl 4^^-S 411" =^ 
$14. °l^^r iSs^4 ^= #aizi(236)* 3ji 4zL7flZL 4^^-S ^ $1 

$}7] ttfj-g-ofl 7H?44. 

<67> HSlZL, 7i444 4-*f 44(242)* 4^-4^- 4^AS afllt ^ $i 7 ] l^i 7^444 

44 44(242)4 $)i%5L 4-&S-, ^ i&^r 4°14 s.*) 37)7} a7l ) 7^0)7} 44 <&±r 44 

4^ ^ $Z4. °14 ^£fl« 7>4 7144^ 4^ 44(242)^ 4t 

*1 ^ ^ 7>4^ 4^°1 4^1 ^sflofl h|*H go S ^- ^444 °yjL aa S 4^ 

^r7> $14. 

< 68 > on- ^.cf ^-43.05. -y-BjiUS, 44 44<y i-o] 0.10^ 4^4 ^-f, 

^44*1(2^ 4^)^ ^ 7>4 7144^ 4^f 44(242)1- 7}-44ii4. °1 ^-f4 

444 3L7lcflS ^4* 42:4^ ^1A>4^^ Zlo] ^t&o) H7l(4€^ ^ w oH^ 
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250nm °M ^ 3.7](z}Qs) ^ ^o])^ qi 200nm^l Jl , 7^*1 ^ ^ ^(242) 

^ ^°1tt ^ 1500nm tH^eI ^ ^°H1 tfl^ ^ 5^ 

SolJi, s.ofl cfltl: ^ojo^ of golcK xc}-^ T^aIe] ^ ^^-(142)4 

^sflAlE^ o.jr ^o] 01 10% ^ £ -g-*fl7l- ^?Jtf. zl&IM-, oie^v Jg-afl^. ^£El 

*1 ^ ^^"(242)^ ^O]^- Dl ^Aj^O^ sfl^lg. ^ O}^ ^ ^^-4 ^Qj^ 

#(EH1^ ^ ^ol)6fl cHt!" Hl7> ^Efl 7l^ofl ^ 

^ 20%7> #7>S>7fl 51J5.S., T^A^^ ^^W^-E. ^.§1 ^ 2 0% ^£.7} ^7>A] Z] 

<70> £ *V ; ^6\] <^j.i£ q^>oi l-o] o.lO/an oj^s. ^3^7l-Eie)-£ 7") S}] A] E-) *}Jf 

^(242)* ^^*>7l sll E^§ ^^Ml ArF ^ ArF i£Efl^iH7} 

KrF #h] ^ KrF l£5)lxl^H f A>-g-^ ^-g- ^a^ ^7} 5U^. , ^>«]-§- 

-8: ^ *3 J?-iL« *r 9X^. 

<71> i^rgofl o^ig ^gflofl A>-§-<5}-i=} ie e flo]H Ef^jS.^ <^ ^ o] yfl<g^ nfl.£e) ^ 

^>-g-^^l£ 7i5)]AlEi7> ^ZL^ZL Ef<y «H<1£ >£.E3l ^S.E) ^7>1- ^^-*V 

^flSl- ^7V 9X^. 7]3iflA]E^ ^E^^l o^sV ^-g- ^7 r SlA^, 7i 
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<72> ZLZ\JL, »°1 O.ifm ^7}v]xi\-5. f^efl^ KrF ^ KrFiSefl^liB 

^ ^7} 9X^. 
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11 

alB iitel(COB) ^2:^ aV;EXl ^2-S| 91°]*], 
^ ^ ^efl^l c$<*\^r S.^}^ *2 # 7 } ^ c^o* o. 

3*M <8^°1 SKE.X1 71^; 

7flo]M ^ #7l S§<^ XU ^ ZllJEL, #7l = efl°l ^ 3f 

%s\Sr Xl2 ^ sfl= ^ #7l Xl°lS e^o] ^2f, # 7 1 XU em sflJE. ^ #7l *fl 2 ^ sfl 

= # f-e)*Hr XI 1 ^^Sr i^*>JI #7l «V£31 7m #ofl ^€ -SEA 3flH.^S 

A oM XI 1 ^eH 3flJE.2l- ^Sl^r ^SSl^l itS. ^ H^H, #7l Xl2 ^ aflJB 

5+ «1B eJ-°] ^ #s^zl, #7l XI 2 ^ sfl^7l- #7l icJE. ^ S- 

^/HL^ #^f- ^J£^^l ici= fUj ^SItt y oM*Hr 3.3L^ 3flBi ^ #7l 

#71 5-}Jf ^ssl^l ^je. ^ #5^21- ^^tt #Jf ^£e)*l i^H ^ #eizL, # 

71 «1B 21- o] -SEP #ElZLSl- ££5^ alB H}^1 ^ #7l :££B]*1 iiH ^ = 

^ #7l «1B 51- o] ^1-^ t-B]*Kr XI 3 ^^^-ir 5L^-*>JI #7l «1H e}^ 
^Hl ^£ wlH B^lf-fr X^Hfr 33 # *V*r *V£X1 *l]-5Lel #*1 . 

2] 

XI lti #71 JilS[ Sfl^^r #71 X12 ^^Hl tfl*H ^ ^m«l7> -g- 
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3] 

4] 

^n^]7} ^7} HIS ^fofl Z\ ^*]S)o] ol^ ^ ^ tiME*)) 

5] 

°m ^ ^sfl^I 7>S «J i£U=°.3. ^HeflojH El- «a (straight type)Jl 

S. 7l3)]A]Ei -g; «1B EfO] a}-^ Dfliel #0^, 

^71 <^ ^ =efl<y <3<*H ^ a o v 71 ^ ojo^ i-a^v^ ^ 

A 33 <3<3°1 *V^£ «>J=*|] 7l^; 

TflolB ^ ^f, ±i ^1 ^7] ELZ]}9± <$<*3± <£ 

^s]^ ^12 ^ sfl^ ^ TflojH e^-ol ^-71 afli sign sflJEl ^ ^-71 ^12 sfl 

^7} *fll ^-^ srfl^sq- ^s)^ t}^- i^JE. l-^ZL, <$7] A}2 ^ sflU 

4 HIS 5}Ol ^EH S.&|ZL, ^7} 7\}2 ^ 3fl = 7> ^"71 <5>Jf t= ^ # 

^=L ^/5E±r ^ ^£^*1 Si* 1-^ZL2} o^S^ ^l^fe M D -l sflU ^ #7l 
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= ^ #eizz., ^-71 tilB bJ-°] o^^tt «1H f2t £ #Y 

3*1 i^JEL g ^-7] alB ?2tf t-e1*Kr *fl3 ^<S^* 3L^1-JI # 

71 ti]B b^-o] siH f^f ^Hl alB ^91^ SW^r 3* ^ o.jg. *>tt 

6] 

^6%H1 &<>H, ^>7l ^12 ^Sl^- <L>5}-€-^ ^^5]^., ^7} 111]- « 

8] 

^15%H1 $a<^ ( ^-71 «Vi^l A oM v\)5L?] ^ 
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10] 

ii] 

^sflAjEi u]s #5131 ^ls.^ *tf2<5Rr 5a°H, 

33 al£^l 7^ #o|| 7llo]B 3^ ^2:1-, <3 <3 4 <^^5]^ ^1 S 

U< 3fl=, #7l ^efl<y ^<^J4- ^SItt ^12 ^ ^-7] TllojH 5f<y ^2#, ^-7] *fll 

^ = ^ ^71 A]2 ^ iflE.* t^Hr ^11 ^7_V ^cgnV^- ^f-^ ^HH 3fl^#^ ^ 

A oM ^12 sfl^» ^#^l7l£^- A]2 #7l H<&^ sflE^^H *fll #-8: 

A oM *fll ^ dH^*>^ «1H 3^ ^ ^ #71 y]H Hf^l ^ €3^1 

A cM A2 #?i *d<£^ ^Hl ^-71 «1H 3^ f^tt t-3*Rr ^13 #7j ^^^v* 
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?1tt all 2 ^ ^*Rr #31; ^ 

*Rr ^.9.5. S}*r «V£*ll u\)5LzJ\ %x]S>\ afla^ . 
12] 

^111%H1 Sl^l, ^71 IsLJL^ Sfl^i^r ^12 ^-g^l tfl§}cr| Al Z}- I» «1 7> €" 

^*Rr 3* «Hr #£*ll ^1^1 ^lS«o V ^. 
13] 

^*Hr 3* ^JlS #J£*ll *fl5Le| #*lS] 

14] 

^Ul^Ml $X°]*] , ^7) ^£S^1 ^ #^ZL# ^ ^ #31 °}%-°\}^ ^7) i£ 

3*1 ^ ^ g^fe- ^sflAlE^l- ^*Hr #311- D] It^fe 

^ #;e*11 ^s.el ^-^1^ ^s u o v ^. 

[3^* 15] 

£i tilH #J£^1 ^l-EL^ ^1S^>^ ^ofl 

A o v 7l ii ^ ^ ^eflo] cg^ol tg^si ^ ^ ^-71 cg^-g. 

7V 33 <3<^M *V^^ 7)^- A o Vdl 7fl°lH ^"71 <^2}. <g^5l^ 1 

^ Sfl=, ^"7} ^eflol o^S]^ 7^12 sflJEL ^ ^"71 711 °1B ^t, #7l 
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*fll 3fl= £ ^-7) ^12 ^ 3fl^# #&|*Rr 7)1 1 i^rRr sfl^-fir 

A oM ^12 ^ Bfl2=» #71 ^12 ^<^BV* ^E^H ^11 

#7l ^1 ^in #1- n^Rr «]H e>o] av 7 ) a ) B e^-o] sn» #fr|ZL°fl 

^^tt wis el-o] *§>8*Kr #711; 

#71 ^12 ^Hl «1H si--?] !:ei*Rr *113 #?i 

5}^ #31; 

A <M ^3 ^ A oM 7112 sflE^^^ #7] *IU ^ ^ = # 

#^71^- 7112 ^ ^*Kr #31; ^ 

^-7] *ij 2 °iwRr #71 ^£5i*i ^= ^ #31 •& if" 

*}tt 3* ^ SL5L t}^ ti>£^l ^3.3 ^1^1 711 
[^T 1 * 16] 

*fll5%Hl <$7] lis| sflEd^r ^-71 7112 ^<S«H ^<?H ^ ^E"til7} €• 

#^3. ^*Rr ^-i: ^$£.3. ti>£^l ^lS.5l ^-^1^1 7112^ . 
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17] 

18] 

*fll5%Ml olc^Ai, ^71 *fl2 ^ -&-§- <S^*Rr ^TllojlA^ ^ ^2 ^ ^l^flZL 

^ #£31 ^a.^ ^^w 0 V^. 
19] 

*Hl5*cMl 91°]^, ^SB^l ^ «^ZLl- #7)1 o^ofl f 

^ ^ ^-a- *M^Rr #tii; 

^"71 *>Jf ^ cg<* ^ ^- 7 ] ^1= ^cgn}- ^oll t}^- ^ 

^ -g- JE^Sfl ^Sr ^ ^"^ ^ ^ S^fe #711 J 

#71 £#31^ ^Hl :g<£*Kg- ^*Hr #711; 

AlE-1 *}if ^*Rr #711; 

*Hf-S>fe ^"71 ^ 4>7l #J= ^171^ #711; 
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^^^S *}^r *KE*fl "fl-E.^ ^S«o V ^ . 

20] 
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